NMR study of whole rat bile: the biliary excretion of cefoperazone and benzyl chloride by an isolated perfused rat liver.
1H NMR spectroscopy at 400 MHz has been applied to the analysis of whole bile samples produced by the isolated perfused rat liver. Using relatively simple NMR experiments biliary excretory products of cefoperazone and benzyl chloride were identified as cefoperazone itself and a benzyl-glutathione conjugate, respectively. Our use of 13C isotopic labelling demonstrates how 1H/13C heteronuclear NMR techniques can be used to produce uncrowded and informative spectra from whole bile. From the use of a HMQC-COSY experiment the structure of a benzyl-glutathione conjugate contained in whole bile was confirmed.